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Introduction
Typhoid fever is a life-threatening epidemic prone disease caused by a gram negative bacterium, Salmonella Typhi (S. Typhi). Humans are the only natural host and reservoir of the bacteria. Persons with typhoid fever carry the bacteria in their bloodstream and intestinal tract [1, 2] . Typhoid fever is spread from person to person through the fecal-oral route, by ingestion of food or water contaminated with faecal matter. S. Typhi may also be found in vomitus and urine.
Polluted water is the most common source of transmission. The incubation period is usually 8 -14days but can range from 3 days to 2 months. The attack rate and incubation period are greatly influenced by the size of the innoculum and type of vehicle in which the food is ingested [1] [2] [3] [4] .
In January 2010 Zimbabwe witnessed a resurgence of typhoid fever November. This study was conducted to investigate the factors associated with contracting typhoid in Dzivaresekwa which was the epicentre of the outbreak. Specifically we intended to describe the outbreak by person, place and time, identify risk factors associated with contracting typhoid, assess knowledge of typhoid in the affected community, assess case management and assess the outbreak preparedness and response by the city health department.
Methods
An 
Discussion
In this study, poor sanitation and water supply were the major factors associated with contracting the disease. This is consistent with a study by Ram et al which showed that sanitation and water play a central role in the transmission of typhoid [5] . The use of wide mouthed containers for storing water was a risk factor to contracting typhoid and this is biologically plausible given the likelihood of contaminating water when getting it out of the container using another container which may not be clean. Having a typhoid contact was also a risk factor and this is also supported by the epicurve which illustrates a propagated outbreak, an indication of person to person spread. Recent typhoid contacts were also found to be significantly associated with typhoid fever in a study in Indonesia. In this Indonesian study, crowding (defined as >6
household members) was also associated with contracting typhoid fever [6] . Though in our study we did not compare household sizes between cases and controls, it was noted during household visits and environmental assessments that at the epicenter of the outbreak there was crowding. More than two households were noted to be residing in one housing unit. This, coupled with poor water supply and poor sanitation, could have fueled the outbreak.
The relationship between having a typhoid contact at home and Females tend to be caregivers of those who are ill at home so if someone fell ill with typhoid, they were more likely to have more contact with females in the household as they were cared for during the illness. Thus there was higher likelihood of spreading the disease if appropriate hygiene practices were poorly observed.
In our study, all shallow wells were positive for E. coli and faecal coliforms but this was not surprising as the shallow wells are downstream from sewer flows when there are sewer blockages. At the epicenter of the outbreak, in Dzivaresekwa 3, there was very erratic water supply. In some households there was no water supply at all either because of water cuts due to non-payment or clogged pipes due to ageing. As a result residents did not have potable water for household use and resorted to digging shallow wells in the vicinity of their households. However these wells were prone to contamination with flowing sewage, thus the poor water quality.
Another study by Gasem et al. showed that low socioeconomic status, poor housing with inadequate water supply and open sewers and inappropriate personal hygiene were associated with increased risk of contracting typhoid [5] .
Washing hands was found to be a protective though not significant factor against contracting typhoid in the bivariate analysis. This was probably because both cases and controls had received door to door education on hygiene and sanitation. Therefore they had probably improved their hygiene practices at the time of the study, thus there was no significant difference between the cases and controls.
Washing hands after using the toilet and before eating remained protective after multivariate analysis though not significant.
Only 78% of the cases interviewed reported or had a record of fever as one of the symptoms they were suffering. This is contrary to the fact that fever was one of the symptoms that was used for screening patients at Rujeko Clinic. Thus there was poor recording of the symptoms. Records review also showed discrepancies in symptoms recorded on the line list and those recorded on the case notes kept at the referral hospital. More female controls were interviewed compared to males. This is because females were more likely to be at home when interviewer visited the household. More cases than controls knew the symptoms of typhoid probably because they had suffered one or more of the symptoms. The lack of significant differences in knowledge of most of the variables could be due to the door to door education conducted during the outbreak.
For the diagnosis of typhoid, blood culture is the standard diagnostic test provided a large amount of blood is collected (15ml in adults).
Blood culture is positive in 60-80% of typhoid patients and its sensitivity is higher in the first week of infection. Stool culture sensitivity depends on amount of stool cultured and positivity increases with duration of illness [7] . At the health centre level, Rujeko clinic, stool specimens were being collected from both cases and contacts. A transport system was put in place where specimens were collected 3times a day from the clinic to the laboratory. There was however concern on the possibility of delay in transporting specimens to the laboratory resulting in low isolation rate (24 S typhi positives out of 1078 suspected cases). There was a possibility that we could be missing some positives. The other major challenge was also the fact that the city cannot meet the demand for water thus the erratic supply of potable water in parts of the city. The engagement of relevant stakeholders by the Town Engineer for a long term solution in water supply to meet the growing demands of the capital city is recommended.
It took 11 days between the onset of symptoms of the index case to the time the first outbreak case came to the health facility. The index case did not get to the health facility until after she was found to be positive for S typhi during contact screening. Even then, the first few cases did not seek health care until they were visited by environmental health officers. This depicts poor health seeking behaviour on the community in question. One of the probable reasons could be poverty which makes them unable to pay for health services at the local clinic.
Conclusion
In conclusion, poor water and sanitation was associated with the typhoid outbreak. Boiling water and the use of narrow mouthed water containers for water storage are recommended. The City
Engineer must replace old sewer and water reticulation pipes. 
